Introduction
The prevalence of traumatic events among American youth is sobering. Recent studies report that as many as one quarter of all children in the USA witness or experience a traumatic event before age 4; nearly 14 % repeatedly experience maltreatment by a caregiver (the majority of which will consist of neglect, physical abuse, or sexual abuse), and over 60 % school-aged youth have or will experience a traumatic event in any given year [1, 2•, 3] . Equally alarming is that these rates are based on reported events; data obtained from community and school-based screenings indicate that the prevalence of traumatic events is considerably higher [4] , making childhood trauma an insidious health risk [5] .
Although the majority of traumatized youth recover, a substantial number develop posttraumatic disorder (PTSD) [6, 7] . In recent years, a number of risk factors for the development of childhood PTSD have been identified, including: female gender, number of traumas experienced, greater exposure to the index trauma, presence of a preexisting psychiatric disorder, parental psychopathology, and availability of social support (particularly family) [8] . Whatever the risk factors, common symptoms associated with childhood PTSD include an involuntary intrusion of the traumatic event (such as distressing memories, flashbacks, repetitive play, and nightmares), persistent avoidance associated with the event, negative modifications of cognitions and mood, and marked alterations in arousal or reactivity to stimuli associated with the event [9] . Without adequate intervention, the long-term personal, social, and economic costs associated with childhood PTSD are staggeringly high. For example, adults with PTSD who experienced their first trauma before age 12 are more likely to develop severe depressive symptoms, to attempt suicide, to have relationship difficulties with their partners and/or children, to engage in substance abuse, and to be psychiatrically hospitalized [10] . Other studies examining psychiatric histories of youth in inpatient settings report that chronic trauma was a significant predictor of multiple axis I disorders, has higher likelihood of placement on medications (including antipsychotics), and has higher rates of obesity [11, 12] .
Given the harmful effects associated with childhood PTSD, evidence-based interventions and treatments are urgently needed. Until recently, most evidence-based treatments focused on the symptoms within the affected individual while largely placing less consideration on the cascading effects of PTSD symptoms throughout the family system. In the following sections, we present data related to current pharmacotherapies as well as individual and family system approaches that address childhood PTSD. Our review is guided by an algorithm adapted from Keeshin and Strawn [13, 14] . As noted in the figure and as described below, we distinguish prevention from intervention approaches within these systems (Fig. 1) .
Psychopharmacologic approaches for youth with PTSD
Propranolol for the prevention of PTSD in youth & Several studies of traumatized adults suggest that the centrally acting, long-chain β-blocker, propranolol may prevent PTSD. However, this agent has only recently been examined in traumatized youth. & Children and adolescents aged 10-18 years randomized to receive propranolol or placebo (within 12 h of accidental traumatization) did not exhibit differences in CAPS-CA scores or in the number of patients meeting criteria for PTSD or subthreshold criteria for PTSD at 6-week follow-up [15] .
Antidepressant medications
& Three studies have examined selective-serotonin reuptake inhibitors (SSRIs) in youth with PTSD and have failed to demonstrate significant advantages compared with placebo. & Flexibly dosed sertraline (mean dose, 150 mg/day; range, 50-200 mg/ day) vs. placebo (as adjunctive treatment) with trauma-focused cognitive behavioral therapy (TF-CBT) yielded only limited improvement in the sertraline-treated youth [16] . & Flexibly dosed sertraline, over the course of 10 weeks, did not result in significant differences (compared with placebo) in UCLA PTSD Scale scores (17-item total score), although it was noted to be generally well tolerated [17] . & Youth who were treated with fluoxetine or imipramine (compared with placebo) did not differ in acute stress disorder symptoms following acute thermal burn trauma; although, the duration of treatment was only 1 week [18] and thus it is unlikely that clinical benefit would have been observed. & Finally, two open-label studies suggest improvement in PTSD symptoms in youth treated with citalopram [19, 20] . [26] . Similarly, the α 2 -agonist guanfacine may reduce nightmares in children with PTSD [27, 28] . & In children and adolescents with PTSD, extended-release guanfacine was examined with regard to the treatment of PTSD symptoms. In this study, improvements were noted for the UCLA Reaction Index scores for reexperiencing, avoidant, and hyperarousal symptoms [29] .
Second-generation antipsychotics
& The efficacy of quetiapine has been examined in youth with PTSD and improvement in Traumatic Symptom Checklist for Children (TSCC) posttraumatic stress t-scores and in symptoms of anxiety, depression, and anger were noted over a 6-week treatment period, although significant weight gain was observed [30] . & Meighen and collegues [31] treated three preschool-aged children with serious thermal burns and acute stress disorder with risperidone and observed decreases in all symptom clusters of ASD [31] . More recently, Keeshin and Strawn [32] reported a significant improvement associated with adjunctive risperidone in a 13-year-old boy with severe sexual abuse-and neglectrelated PTSD.
Mood stabilizers
& In one open-label trial of carbamazepine in pediatric patients with sexual abuse-related PTSD, carbamazepine treatment was associated with remission in the majority of patients and was well tolerated with no adverse events [33] . & In a separate open-label study, divalproex (either high or low dose) is also associated with improvements in CGI score over the course of treatment [34] . & A retrospective examination of patients (aged 6-14 years) who were treated with oxcarbazepine for mood symptoms and behavior problems associated with anger and irritability, moderate clinical global improvement was observed for most patients [35] .
Other agents & Gupta and colleagues retrospectively evaluated the efficacy of adjunctive cyproheptadine in youth with PTSD and noted effects ranging from Bcomplete remission to a decrease in the intensity and frequency of nightmares^ [36] . & We are unable to locate any reports on the use of benzodiazepines in the management of PTSD in children and adults.
Individual prevention approaches
Child adversity prevention & Prior childhood adversity is a significant predictor of subsequent childhood adversities and traumas [37] . & Analysis of the National Comorbidity Survey, a nationally representative sample, observed that childhood adversities were associated with nearly half of all childhood onset psychiatric disorders [38] . & Both physical and sexual abuse during childhood increase the likelihood of mood, anxiety, substance use, and disruptive behavior disorders later in life, accounting for anywhere from 50 to 100 % increased risk of a specific cluster of psychiatric illnesses [38] . & Many child abuse prevention evidence-based models focus on the promotion of child well-being, reducing risk factors for abuse and enhancing skills and supports [39] . & Most often, child abuse prevention services are focused on families with younger children and may be delivered in the home, in the primary care setting, or through parent training programs. & These programs measure success based on subsequent rates of recidivism or abuse. & It is likely that by decreasing the childhood psychosocial stressors or adversities experienced within the family, a reduction in psychiatric morbidity may result from these and other child abuse prevention programs.
Screening for adversity
& It is important that any measure or assessment process include both an inquiry into histories of different types of adversity, as well as symptoms associated with those events. & One example of such a measure is the UCLA PTSD RI for DSM 5, available in both parent and child/adolescent versions, which allows for the systematic evaluation of patients for adversity and trauma [40] . & The UCLA PTSD RI has four components, a timeline of prior trauma(s) that indicate the age at which the trauma(s) was experienced. A second component asks about specific traumatic events and ranks the events identified by the child as being the most traumatic. Third, 31 symptom questions assess the frequency at which DSM 5 PTSD criteria, including dissociative symptomatology, occur. Finally, the final part of the measure assesses for functional impairment. & Utilizing a standardized measure allows for a complete understanding of the range and frequency of symptoms, and with repeated use is a nice measure to support change in illness over time.
Early assessments after trauma
Psychological first aid & Psychological first aid (PFA) is a systemic, integrated approach to address the acute mental health needs of a community or population after disaster or other large-scale traumas [41] . & The primary components of psychological first aid include (1) responding to or initiating contact with those exposed to the trauma, (2) enhancing safety and providing physical and emotional comfort for survivors, (3) identifying and providing additional support to overwhelmed survivors, (4) identifying current needs, (5) offering practical assistance for immediate needs, (6) re-establishing connections with support systems, (7) providing psychoeducation on normal responses to stress and effective coping strategies, and (8) linking survivors to available services. 
Individual intervention approaches

TF-CBT components
& Psychoeducation is initially provided to patients to help them understand trauma symptoms and informs the child and family about the normalcy of their reactions to the traumatic experience. & Prior to cognitive processing and controlled exposure to the traumatic memories, the therapist teaches the child self-relaxation techniques such as controlled breathing, mind techniques such as thought stopping, as well as labeling emotions. & To introduce the concept of cognitive coping, the therapist educates the child and parent about the relationship between thoughts, feelings, and behaviors demonstrated in the cognitive triangle. & The creation of a trauma narrative is often seen as the critical step in the therapy. & The development of a trauma narrative allows for a gradual exposure to traumatic memories, allowing in-session use of learned coping skills. Additionally, cognitive processing occurs through the use of the narrative as well, challenging and modifying inaccurate and unhealthy thoughts. This process improves the patient's ability to control intrusive thoughts, reduce avoidance of trauma cues, and anticipate potential trauma cues.
Prolonged exposure therapy for adolescents
& Manualized 12-15-session approach, effective for youth aged 12 to 18 years. & Prolonged exposure therapy for adolescents (PE-A) consisting of three main components: (1) psychoeducation, treatment planning, and the teaching of self-relaxation techniques such as breathing exercises, (2) development of an exposure hierarchy, practiced in vivo exposure during sessions and assigning in vivo exposures such as listening to taped recordings by the patient recounting the trauma, and (3) termination and relapse prevention, including addressing potential future challenges. & Compared with a manualized, conflict-based, psychodynamic intervention, adolescents who received PE-A demonstrated a greater reduction in symptoms of posttraumatic stress and improved rate of PTSD remission both at the end of treatment and at follow-up [46] . Limitations of the study include differences in the frequency of treatment between the groups as well as experience of the therapists.
Family system PTSD prevention approaches & Focuses on three key risk factors that contribute to the development of PTSD: poor communication within the family, inability to identify trauma symptoms, and inadequate coping mechanisms. & Target symptoms include anxiety, depression/withdrawal, intrusive thoughts, sleep disturbances, externalizing, and sexualized behaviors. & The caregiver attends the first session to receive psychoeducation and provide their observations of the child's symptoms; the child discusses her symptoms for the first part of the second session, and the second portion of the second session with caregiver and child present focuses on improving communication and identifying most significant symptoms; the parent and child together attend all subsequent sessions to review the utility of coping skills, reduction of symptoms, and parentchild communication. & A recent study conducted by Berkowtiz, Stover, and Marans [47] randomly assigned youth (N=106, ages 7-17 years) to child and family stress intervention (CFTSI) or a supportive comparison group and observed that CFTSI-treated patients were 65 % less likely to meet criteria for PTSD at 3-month follow-up than youth in the comparison group. CFTSI was also associated with lower levels of behavior avoidance and re-experiencing of the event (there were no differences with respect to hyperarousal). & Viewed as a natural bridge to evidence-based therapies such as TF-CBT in children who need more comprehensive trauma treatment after the initial four to six sessions.
Family system PTSD intervention approaches
Family-focused cognitive therapy and cognitive behavioral therapy (FFCBT)
& Incorporates components of TF-CBT to involve the affected child and his/her caregivers. & Components of family-focused cognitive therapy and cognitive behavioral therapy (FFCBT) include psychoeducation, relaxation training and anxiety management, cognitive restructuring, exposure therapy for the affected child, and therapeutic efforts to improve communication, problem solving, and behavior management skills for parents.
Components of family-focused cognitive therapy (FFCT) are the same but exclude exposure. & Published studies are based on ten weekly sessions, approximately 1 h in length [48, 49] . & A recent study compared youth experiencing single-incident trauma (and subsequently diagnosed with PTSD, N=33), in which patients, following randomized to either FFCT or FFCBT and following treatment, did not differ in PTSD symptoms and problematic behaviors. However, FFCBTtreated patients reported lower anxiety than those who were treated with FFCT. These effects were noted at 6 months posttreatment [49] .
Risk reduction through family therapy
& Builds upon individualized approaches that target PTSD, comorbid substance abuse, and other negative sequelae-risk reduction through family therapy (RRFT) [50] . Cognitive behavioral intervention for trauma in schools-family treatment & Expands on school-based trauma-focused interventions that incorporate psychoeducation, relaxation training, cognitive therapy, trauma exposure, and social problem solving to address trauma in the affected child. & Cognitive behavioral intervention for trauma in schools-family treatment (CBITS+family) also includes parent-specific curricula designed to promote effective parent-child communication, family cohesion, stress management, and behavior management skills. & Sessions are between 10 and 13 weeks for the child and four parentspecific sessions. Length of sessions are between 1 and 2 h. & A recent pilot study conducted by Santiago [51] examined youth assigned to the CBITS as usual or CBITS+family condition. In this quasiexperimental study, significant greater reductions in symptom severity and greater improvements in positive mental health indicators were found among youth in the CBITS+family condition. In addition, parents in this condition reported significantly greater attitudes towards mental health, better coping strategies, and higher levels of parenting consistency.
Conclusion
The impact of child PTSD does not only affect intra-individual functioning but also ripples across the entire family system. Our review, based on the algorithm in the figure, represents the next wave of treatments that combine psychopharmacological, individual, and family approaches into a unified framework. Clearly, additional studies are needed to empirically assess the efficacy of this framework, but clinicians may find value in considering the framework into their own practice using the empirically based treatments described herein.
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